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Introduction
[bookmark: _GoBack]In the last meeting, we further discussed and concluded the remaining issues for full duplex at UE side, including noise figure, subband selectivity and power-dependent ACLR for both FR1 and FR2-1 [1]. Two TPs [2][3] to TR 38.858 on feasibility of UE aspects were endorsed for full duplex at UE side. For current status, feasibility aspects have been concluded for legacy UE. However, for new SBFD-aware UE, further study is needed for feasibility aspects. And we still find the subband definition a little ambiguous after reviewing the conclusions for UE aspects. In this contribution, we share our views on these issues.
Discussion
In the UE feasibility study for full duplex, two types of UEs are considered, legacy UE and new SBFD-aware UE. For legacy UE, existing UE RF requirements are used to estimate UE performance for feasibility study. According to the endorsed TPs for UE aspects, the following UE interference models based on UE RF requirements were concluded in Table 10.6.1.0-1. However, for new SBFD-aware UE, there are no conclusions for now.
Table 10.6.1.0-1. Existing UE interference models based on RF requirements in RAN4
	Co-channel RF interference models
	Adjacent channel RF interference models

	Tx side
	Rx side
	Tx side
	Rx side

	UE IBE for Tx
	[bookmark: _Hlk131693977]Subband/In-channel selectivity (Note 1)
	Power dependent ACLR as described in TBD
	Subband adjacent channel selectivity

	Note 1. For legacy UE, there is no UE RF requirement for Sub-band/in-channel selectivity. It is only used in SBFD feasibility study purpose.


For this SI, the related RAN4 objectives on UE part were captured as follows:
· [bookmark: _Hlk89796625]Study the subband non-overlapping full duplex and potential enhancements on dynamic/flexible TDD (RAN1, RAN4).
· Study the feasibility of and impact on RF requirements considering the self-interference, the inter-subband CLI, and the inter-operator CLI at gNB and the inter-subband CLI and inter-operator CLI at UE (RAN4).
· Note: RAN4 should be involved early to provide necessary information to RAN1 as needed and to study the feasibility aspects due to high impact in antenna/RF and algorithm design, which include antenna isolation, TX IM suppression in the RX part, filtering and digital interference suppression.
From our interpretation, the study of feasibility and impact on RF requirements is not only restricted to legacy UE operation, but also new SBFD aware UE operation. However, all the feasibility study and impact on RF requirements are intended for legacy UE. For SBFD-aware UE, all related discussions end with FFS. Our concern is that, whether this SI can be closed without conclusions for new SBFD-aware UE. Therefore, we suggest to clarify whether SBFD-aware UE is in the scope of SI FS_NR_duplex_evo. If the SBFD-aware UE is in the scope, then we need to conclude the feasibility study and RF requirements impact for this type of UE.

[bookmark: _Hlk134460543][bookmark: _Hlk134458450]Proposal 1: Clarify whether SBFD-aware UE is in the scope of SI FS_NR_duplex_evo.
[bookmark: _Hlk110692848][bookmark: _Hlk110697904]From our understanding, not only legacy UEs are served in a SBFD network, also SBFD-aware UE should be considered. SBFD-aware UE means that non-transparent way that both time and frequency locations of subbands for SBFD operation are known to this type of UEs through semi-static configuration. However, both time and frequency locations of subbands are transparent for legacy UEs. From our perspective, this doesn’t mean the core RF architectures are necessarily different. Using the same RF architecture assumption, this could simply the RF requirements for UE and only one set of RF requirements is applied for both legacy and SBFD-aware UEs in the same network. For a NW operating in SBFD, legacy UEs should be efficiently supported by reusing the existing RF requirements. For SBFD-aware UEs, we can study whether the existing legacy UE interference models can be applied case by case.
[bookmark: _Hlk134459031]Proposal 2: Study whether the existing legacy UE interference models can be applied for SBFD-aware UEs case by case.
In the last meeting, we discussed the subband selectivity definition for UE. The following agreement [1] was captured as follows:
· [bookmark: _Hlk134460381]Subband in-channel selectivity is the ratio of the interference power in the assigned downlink subband to the received jammer power in the adjacent uplink subband, as measured after the FFT operation [1]
However, in the endorsed TPs for FR1 and FR2-1, the definition has different versions:
· For one input level and one jammer level, Sub-band/In channel selectivity is the ratio of the receive power on the assigned sub-band to the receive power on the adjacent sub-band after FFT operation. [2]
· Sub-band/In channel selectivity is the ratio of the interference power in the desired DL to the total input power at the receiver input. The total input power includes both desired signal and the undesired jammers. The selectivity includes the entire receiver all the way through the output of the FFT. [3]
After reviewing the subband selectivity conclusion, the definitions in [1][2][3] are quite confusing to us. It is hard to align the definition with the equation below. However, the subband selectivity equation is quite clear to us. We tried to refine the definition based on the following equation. 
· [bookmark: _Hlk134460333][bookmark: _Hlk134460265]Pinterference_co-channel_FR1 = Pinterferer – (X dB + 10*log10(max(1,BWinterference /BWvictim_subband))) is confirmed as correct. This is not a new agreement; this just confirms the previous agreement.
For the definition, we tried to give a figure to illustrate the subband selectivity:
[image: cid:image001.png@01D97AA2.FB58ED20]
Figure 1. The illustration of subband/in-channel selectivity
Pinterferer: the interference power from the adjacent uplink subband at the input to the receiver. 
Pinterference_co-channel: the input referred interference power that makes it’s way through the receiver, in the DL subband, to the FFT output.
Therefore, the subband selectivity can be:
[bookmark: _Hlk134460502]Subband in-channel selectivity is the ratio of the interference power in the uplink subband to the received jammer power in the assigned downlink subband after the FFT operation with equal UL and DL subbands.
[bookmark: _Hlk134460595]Proposal 3: Further improve the subband/in-channel selectivity for UE co-channel Rx model.
Subband in-channel selectivity is the ratio of the interference power in the uplink subband to the received jammer power in the assigned downlink subband after the FFT operation with equal UL and DL subbands.
 Conclusion
This contribution discusses how to handle the feasibility study and RF requirements impact for SBFD-aware UE and further refinement for UE subband selectivity definition. The following proposals were made:
Proposal 1: Clarify whether SBFD-aware UE is in the scope of SI FS_NR_duplex_evo.
Proposal 2: Study whether the existing legacy UE interference models can be applied for SBFD-aware UEs case by case.
Proposal 3: Further improve the subband/in-channel selectivity for UE co-channel Rx model.
Subband in-channel selectivity is the ratio of the interference power in the uplink subband to the received jammer power in the assigned downlink subband after the FFT operation with equal UL and DL subbands.
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